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Amendmen t to the Claims: 

This listing of the claims will replace all prior versions, and listings, of claims in the 
application. 

TJstfaig of Claims: 

Claim 1 (Currently amended). A method of reconstructing images from data 
provided by at least one detector, comprising the steps of: 

rotating a scanner in a single curve within a plane about a stationary object while 

scanning the object; 

scanning the object along a line transversal to the plane with the scanner; end 

reconstructing an exact image of the scanned object with a convolution based 
FBP(Filtcred Back Projection) algorithm; algorithm. 

^rin p at least 1 cone beam fCB^l projection in memory at a time; an d 

ncinp ; one family of lines for thft step of reconstructing 

Claim 2 (Original). The method of claim 1 , wherein the single curve includes the step 
of: 

rotating a C-arm device about a portion of the object 

Claim 3 (Original). The method of claim 1, wherein the single curve includes the step 
of: 

rotating a gairtry about a portion of the object 
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Claim 4 (Original). The method of claim 1 , wherein the single curve includes the step 
of: 

rotating between approximately 5 degrees up to approximately 360 degrees. 

Claim 5 (Original). The method of claim 4, further comprising the step of: 
rotating over approximately 360 degrees about the object. 

Claim 6 (Original). The method of claim 1, wherein the rotating and the subsequently 
scanning Ihc object include the steps of: 

moving a table supporting the object through a C-arm device and rotating the C- 

ann around the object. 

Claim 7 (Original). Hie method of claim 1, wherein the step of reconstructing further 
includes the step of:shifl invariant filtering of the cone beam projections; and 
back projection updating the image of the scanned object. 

Claim 8 (Currently amended). The method of claim 1, wherein the step of sto ring at least 
} cone beam (C.m projection reconstructing includes the steps of: 

storing approximately 2 to approximately 4 cone beam (CB) projections in memory 
at a timc-and 

u sing on e f am i ly of linos for tho stop of r e constructing . 

Claim 9 (Cancelled). 
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Claim 10 (Original). A method of reconstructing images from a planar curve scan and a 
line scan of an object, comprising the steps of: 

(a) collecting cone beam (CB) data from a detector during the planar curve scan 

and the line scan of the object; 

(b) identifying lines on a plane IT intersecting the cone beam, wherein the step (b) 

of identifying lines includes the steps of: 

(bi) if the x-ray source belongs to the line scan, project the planar curve 
scan onto n and choose a discrete set of lines tangent to that projection; 
(bii) if the x-ray source belongs to the planar curve scan, project the planar 
curve scan onto n and choose a discrete set of lines parallel to that 
projection; 

(c) preprocessing and shift invariant filtering said data along said lines, wherein the 
step (c) of preprocessing includes computing the derivative (3 / ds)D / (y{s) > &) , 

wherein 

s is parameter along the scan path, which determines point y(s) on the said 
path, 

D f ( v,©) is the cone beam transform of / corresponding to the x-ray 
source located at the point y and the direction 0 , 
/ is a function describing the object being scanned; 

(d) back projecting said filtered data to form a precursor of said image; and 

(e) repeating steps a, b, c, and d until an image of the object is reconstructed. 
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Claim 1 1 (Original). The method of claim 1 0, wherein shift-invariant filtering in step (c) 
includes convolving the derivative (S/&)Z) / (y(j),©) wilhkemel l/sin(y) withina 
filtering plane containing y(*)and a line, identified in step (b) above, where y i$ polar 
angle in the plane. 

Claim 12 (Original). The method of claim 10, wherein the planar carve scan includes: 
a complete circle about the object. 

Claim 13 (Original). The method of claim 10, wherein the planar curve scan includes: 
less than complete circle about the object. 

Claim 14 (Original). The method of claim 10, wherein the back-projection step (d) 

includes the steps of: 

(di) fix a reconstruction point x , which represents a point inside the object being 

scanned, to reconstruct the image; 

(dii) If 5 belongs to /(*) , then the said filtered CB data affects the image at x and 
one perfonns Steps (diii) to (dvii). If 5 is not inside the interval /(*) , then the said 
filtered CB data is not used for the image reconstruction at x and go back to step 
(di) and choose another reconstruction point, here 

/(jt) is the parametric interval corresponding to the section of the scan path 

bounded by the PI-Hnc of x \ 
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Pi-line of xis the line segment containing* , one endpoint of which belongs 
to the planar curve scan, and the other endpoint of which belongs to the line 
scan; 

(diii) find the projection x of x onto a detector plane DP(s) and unit vector 
fi(s,x), which points from y(s) towards x; 

(div) estimate a value of «<*,£(*,*)), <&(*./*(**)) is the filtered CB data 
corresponding to the source position located at the point y(s) and direction fi(s,x); 
(dv) determine contribution from filtered CB data to the image being reconstructed 
at the point x by multiplying <t>(s,/3(s,x)) by a weighting factor; 
(dvi) add the said contribution to the image being reconstructed at the point * 
according to apre-sclected scheme; and 

(dvii) go to step (di) and choose a different reconstruction point x . 

Claim 15 (Original). The method of claim 10, further comprising the steps of: 

storing approximately 2 to approximately 4 cone beam (CB) projections in memory 
at a time; and 

using one family of lines for each x-ray source position for the step of filtering. 

Claim 16 (Original). A method of computing images derived from a planar curve scan 
and a line scan, comprising the steps of: 

(a) collecting cone beam (CB) data from a detector during a planar curve scan and 

line scan of an object; 
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(b) identifying lines on a plane n intersecting the cone beam, wherein the step (b) 
of identifying lines includes the steps of: 

(bi) if the x-ray source belongs to the line portion of the scan, project the 
planar curve portion of the scan onto n and choose a set of lines tangent to 
that projection; 

(bii) if the x-ray source belongs 1o the planar curve portion of the scan, 
project the planar curve portion of the scan onto II and choose a set of lines 
parallel to that projection; 

(c) preprocessing and shift invariant filtering said data along said lines, wherein the 
step (c) of preprocessing includes computing the derivative of D f (y(s) f Q) with 
respect to 0 along a direction non-parallel to the plane determined by y(s) and a 
filtering line, the said plane being a filtering plane, here 

s is parameter along the scan path, which determines point y($) on the said 

path, 

D f {y 9 &) is the cone beam transform of / corresponding to the x-ray 

source located at the point y and the direction ® , 

/ is a function describing the object being scanned; 
(d) back projecting said filtered data to form a precursor of said image; and 
(c) repealing steps a, b, c, and d until an image of the object is reconstructed. 
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Claim 17 (Original). The method of claim 16, wherein shift-invariant filtering in step (c) 
includes convolving the data D f (y{$),&) with kernel l/sin(/) within a filtering plane, 
where y is polar angle in the plane. 

Claim 18 (Original). The method of claim 16, wherein shift-invariant filtering in step (c) 

d 1 

includes convolving the data D f (y{s),&) with kernel j^-r^ within a filtering plane, 
where f is polar angle in the plane. 

Claim 19 (Original). The method of claim 16, wherein shift-invariant filtering in step (c) 
includes convolving the derivative of D f (y(s),®) with a kernel within a filtering plane, 
the derivative of D f (y(s), 0) is the derivative with respect to 0 along a direction non- 
parallel to the filtering plane. 

Claim 20 (Original). The method of claim 19, wherein v(*) belongs to the line portion of 
the scan. 

Claim 21 (Original). The method of claim 1 9, wherein y(s) belongs to the planar curve 
portion of the scan. 

Claim 22 (Original). The method of claim 16, wherein die planar curve scan includes: 
a complete circle about the object. 
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Claim 23 (Original). The method of claim 16, wherein the planar curve scan includes: 
less than complete circle about the object. 

Claim 24 (Original). The method of claim 16, wherein the back-projection step (d) 
includes the steps of: 

(di) fix a reconstruction point x , which represents a point inside the object being 

scanned, to reconstruct the image; 

(dii) If s belongs to I(x) , then the said filtered CB data affects the image at x and 
one performs Steps (diii) to (dvji). If .s is not inside the interval I{x) , then the said 
filtered CB data is not used for the image reconstruction at x and go back to step 
(di) and choose another reconstruction point, wherein 

I(x) the parametric interval corresponding to the section of the scan path 

bounded by the Pi-line of x ; 

Pl-linc of #is the line segment containing* , one endpoint of which belongs 
to the planar curve scan, and the other endpoint of which belongs to the line 
scan; 

(diii) find the projection * of x onto a detector plane DP(s) and unit vector 
f}(s,x), which points from y(s) towards x \ 

(div) estimate a value of <t>(s,fi(s,x)) , where 0{s, P(s,x)) is the filtered CB data 
corresponding to the source position located at the point y(s) and direction fi(s f x) ; 
(dv) determine contribution from filtered CB data to the image being reconstructed 
at the point x by multiplying <D(,?, /?(*,*)) by a weighting factor; 
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(dvi) add the said contribution to the image being reconstructed at the point x 
according to a pre-selectcd scheme; and 

(dvii) go to step (di) and choose a different reconstruction point x . 

Claim 25 (Original). The method of claim 16, further comprising the steps of: 
storing 1 cone bcam(CB) projection in memory at a time; and 
using one family of lines for each x-ray source position for the step of filtering. 

Claim 26 (Currently amended). A method of reconstructing images from data 
provided by at least one detector, comprising the steps of; 

scanning the object with a planar curved scan and a line scan by at least one 
detector; asd 

storing 1 cone beam (Cffi projection in memory a t a time: and 
using one family of lines for r econstructing an exact image of the scanned object 
with a convolution based FBP (Filtered Back Projection) algorithm. 

Claim 27 (Original). The method of claim 26, wherein the scanning step includes the step 
of: 

scanning by the planar curved scan before the line scan. 

Claim 28 (Original). The method of claim 26, wherein the scanning step includes the step 
of: 

scanning by the line scan before the planar curved scan. 
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Claim 29 (Original), The method of claim 26, farther comprising the step of: 
providing a C-arm device for the scanning of the object 

Claim 30 (Original). The method of claim 26, further comprising the step of: 
providing a gantry for the scanning of the object 

Claim 31 (Original), The method of claim 26, wherein the planar curve scan includes: 
at least a full circle scan about the object. 

Claim 32 (Original). The method of claim 26, wherein the planar curve scan includes: 
less than a full circle scan about the object. 

Claim 33 -33 (Currently amended). The method of claim 26, further comprising the step 

of: 

consecutively scanning the object with another planar curve scan and another line 

scan. 
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